The effects of polyamines and aminoglycosides on phosphatidylinositol-specific phospholipase C from human amnion.
The effects of polyvalent cations (polyamines and aminoglycoside antibiotics) on Ca2+-dependent phosphatidylinositol-specific phospholipase C activity of human amnion tissue were examined. In the presence of 1 mM Ca2+, the hydrolysis of phosphatidylinositol (2 mM) by phospholipase C was increased greatly (240-560% of control) by spermine (0.4 mM), spermidine (1 mM), neomycin (0.1 mM), gentamicin (0.2 mM), kanamycin (0.4 mM) and streptomycin (0.8 mM). Putrescine and cadaverine (0.1-2.0 mM), however, stimulated phospholipase C activity only slightly. The effects of spermidine, spermine and gentamicin on phospholipase C activity were characterized and found to be dependent upon the concentrations of phosphatidylinositol, Ca2+ and the particular polyvalent cation. At low concentrations of phosphatidylinositol and Ca2+ the predominant effect of polyamines and aminoglycosides was to inhibit phospholipase C activity. When the concentrations of phosphatidylinositol and Ca2+ were increased, spermidine, spermine and gentamicin stimulated phospholipase C activity. In the presence of 16 mM Ca2+, however, phospholipase C activity was maximal and was unaffected by either polyamines or aminoglycosides. At all concentrations of Ca2+ examined, the maximal stimulation of phospholipase C activity by a given polyvalent cation occurred at a fixed molar ratio of the particular polyvalent cation to phosphatidylinositol. Polyamines and aminoglycosides appeared to modulate the Ca2+ requirement for phospholipase C activity, but could not substitute completely for Ca2+. The activities of phospholipase A2, diacylglycerol lipase, monoacylglycerol lipase and diacylglycerol kinase in amnion tissue were unaffected by any of the polyvalent cations examined. It is proposed that any in vivo influences (stimulatory or inhibitory) of polyamines and aminoglycosides on amnion phospholipase C activity would depend upon the effective concentrations of Ca2+ and phosphatidylinositol.